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HARD AND SOFT TISSUE CHANGES IN THE REHABILITATION OF THE ANTERIOR
MAXILLA WITH TRIANGULAR SHAPE NECK IMPLANTS: A RETROSPECTIVE
CLINICAL STUDY WITH A ONE-YEAR FOLLOW UP
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Aim. Aim of this retrospective study was to evaluate the one-year clinical and radiographic outcomes
of implants with a triangular shaped neck inserted immediately after tooth extraction in esthetic zones.
Materials and Methods. Patients in which immediate postextraction implants were placed and restored
in the anterior maxilla, who underwent a Cone Beam Computed Tomograpy (CBCT) at baseline
and after 12-16 months were included. The socket was preserved using deproteinized bovine bone to
¿OO WKH EXFFDO JDS DQG D UHVRUEDEOH FROODJHQ PHPEUDQH One-year implant survival and prosthesis
success were evaluated. Hard and soft tissue stability was assessed by measuring various parameters
on CBCT images. Clinical evaluation was also performed and Pink Esthetic Score (PES) assessed. Data
IURPEDVHOLQHDQGRQH\HDUIROORZXSZHUHVWDWLVWLFDOO\FRPSDUHGXVLQJSDLUHGWHVWVDQGDVLJQL¿FDQFH
WKUHVKROGRIS 5HVXOWV7ZHQW\SDWLHQWV PDOHVIHPDOHVPHDQDJH11.35 years) were
LQFOXGHG(DFKFRQWULEXWHGZLWKRQHLPSODQW1RLPSODQWZDVORVW$VLJQL¿FDQWLPSURYHPHQWLQ3(6
was detected. Excellent hard and soft tissue preservation was observed after one year of function.
Conclusion. Immediate placement of implants with a triangular shaped neck after tooth extraction, can
be a suitable solution even for areas with a high aesthetic demand, such as the anterior maxilla.
Implant placement is a well-documented
procedure, which, when combined with a good case
selection and operator’s experience, can produce
excellent long term outcomes and high predictability
for the replacement of a missing tooth or a tooth that
needs to be extracted (1, 2). However, when such
tooth is situated in the anterior maxilla, achieving a
successful outcome becomes particularly challenging,
mainly because of the high aesthetic demand of this
region. Several factors have been shown to affect
the success rate of implant placement, with timing

of implant placement, loading protocol as well as
implant design being among the most important ones
(3, 4).
 :KHQ GHFLGLQJ WR UHKDELOLWDWH D SRVWH[WUDFWLRQ
site, the operator can choose between four different
protocols regarding the timing of implant insertion
after extraction: immediate, early placement with
soft tissue healing, early placement with initial bone
healing, and late placement, which includes a healing
time of at least six months after extraction (5).
Nowadays, for the anterior maxilla, the
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late implant placement without using a socket
preservation technique is almost never an option,
not only for aesthetic reasons but also for the
unpredictable level of bone change that a prolonged
healing time can produce. Immediate implant
placement constitutes a treatment of choice in cases
showing a good preservation of the socket’s walls
after the extracion6. Nevertheless, Physiological
alterations of facial and palatal bone surfaces at the
implants should be taken into consideration, so that
this approach may be considered at risk for esthetic
reasons (5, 6).
Conventional periapical radiograph does not allow
a proper visualization of the socket bony walls as
it only provides a bi-dimensional view. In contrast,
GHQWDO FRQH EHDP FRPSXWHG WRPRJUDSK\ &%&7 
enable clinicians to accurately evaluate the possibility
of placing an implant with respect to alveolar bone
DQDWRP\7KHODWWHUKDVEHFRPHZLGHVSUHDGDPRQJ
implantologists as it represents an excellent tool for
diagnosis and treatment planning. At the same time,
it allows patients for lower radiation exposure with
UHVSHFWWRFRQYHQWLRQDO&7VFDQWHFKQLTXH  
 :KHQ LW FRPHV WR GLIIHUHQW ORDGLQJ SURWRFROV
after implant placement, the traditional approach
implies a load-free healing time of 3-6 months.
+RZHYHU IRU DHVWKHWLF GHPDQG RI WKLV VSHFL¿F
region, and because already published studies have
reported no difference in terms of implant failure and
marginal bone changes between immediate and nonLPPHGLDWH ORDGLQJ SURWRFRO    WKH LPPHGLDWH
loading protocol has gained much popularity among
operator’s and patient’s preferences.
On the other hand, implant design has been
FRQ¿UPHG WR SOD\ DQ LPSRUWDQW UROH LQ WKH RYHUDOO
success of implant placement (10). Implants with
a rough surface neck and platform-switching
design, are shown to have a higher success rate
and lower marginal bone loss than implants with a
standard design (11, 12). Countless implant types
with different micro and macro design have been
proposed (13). However, there is little evidence on
whether implants’ neck shape can play any role in
the overall success rate of an implant, as well as in
peri-implant bone preservation.
In the present retrospective study, we aimed

to address these three components of an implant
treatment protocol of a single tooth post-extraction
site in anterior maxilla: immediate implant insertion,
immediate loading and triangular neck implant
design, and report the a one-year follow up of such
combination in terms of function as well as aesthetic
outcomes.
0$7(5,$/6$1'0(7+2'6
 7KLVFOLQLFDOVWXG\ZDVEDVHGRQSDWLHQWVWUHDWHGDWWZR
GHQWDO RI¿FHV LQ 1RUWKHUQ ,WDO\ EHWZHHQ 2FWREHU 
and December 2017, all patients were treated following
WKHSULQFLSOHVHPEHGGHGLQWKH+HOVLQNL'HFODUDWLRQ7ZR
equally experienced surgeons performed the operations.
$ WRWDO RI  SDWLHQWV UHFHLYHG D WRWDO RI  LPSODQWV
inserted immediately after tooth extraction at the anterior
maxilla. All patients were recalled at one year follow up.
For the present study a sample was selected from such
pool of patients, based on the following inclusion criteria:
patients with at least one post-extraction implant in the
anterior maxilla showing socket walls with no more than
4 mm of buccal bone dehiscence; patients with a thorough
clinical and three-dimensional radiographic examination
at baseline (prior to implant insertion and immediately
after implant insertion); capability to sign an informed
consent; thirty to 70 years of age; ASA I (American
6RFLHW\ RI $QHVWKHVLRORJLVWV FODVVL¿FDWLRQ  SDWLHQWV
ZKR KDG XQGHUJRQH D IXUWKHU WKUHHGLPHQVLRQDO &%&7
examination for other medical purposes in a period twelve
to sixteen months after implant insertion, in which the
anterior maxilla region was visible. Applying the above
criteria, twenty patients (13 males and seven females,
with a mean age of 50.42  11.35 years), were included in
this retrospective clinical study. One implant per patient
was evaluated. If patients had more than one implant in
the anterior maxilla, only one was chosen randomly by
coin toss.
Baseline examination
All patients had received a thorough baseline
examination prior to implant insertion, which included
the evaluation of the following clinical and radiographic
parameters.
 &OLQLFDOSDUDPHWHUV*LQJLYDOELRW\SH *% PHDVXUHG
by means of periodontal probe assessment as described by
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'H5RXFNHWDO  ZKLFKZDVVKRZQWREHVLJQL¿FDQWO\
VXSHULRU WR YLVXDO PHDVXUHPHQWV DQG QRW VLJQL¿FDQWO\
different to direct measurements (15); width of keratinized
PXFRVD .0 PLGIDFLDOKHLJKWRIWKHIDLOLQJWRRWKFURZQ
)7&+ LISUHVHQWDQGLQWDFWGH¿QHGDVWKHGLVWDQFHIURP
incisal to gingival border of the labial aspect of the crown;
the corresponding height of the contra lateral tooth crown
&7&+ WKH3LQN(VWKHWLF6FRUH 3(6 RIWKHWRRWKWREH
extracted, as reported by Furhauser et al (16). Values for
.0)7&+DQG&7&+ZHUHPHDVXUHGZLWKDSHULRGRQWDO
probe to the nearest millimeter.
Surgical procedure
 7KH ¿UVW VWHS RI WKH VXUJLFDO SURFHGXUH FRQVLVWHG RI
a careful tooth extraction with the intention to minimize
WKH PHFKDQLFDO WUDXPD WR WKH VXUURXQGLQJ ERQH 7KHQ
socket was thoroughly debrided and its apical portion
was prepared according to the manufacturer’s surgical
protocol. A triangular‐shaped conical connection bone‐
level implants with platform switching (V3; MIS Implant
7HFKQRORJLHV /WG %DU‐/HY ,QGXVWULDO 3DUN ,VUDHO  ZDV
immediately placed in the prepared sites. Care was taken
to place the implant shoulder approximately 3 to 4 mm
below the ideal buccal gingival margin of the future
restoration, leaving one of the sides of the triangular collar
RQWKHEXFFDOVLWH7KHLPSODQWEXFFDOERQHJDSZDV¿OOHG
XVLQJDGHSURWHLQL]HGERYLQHERQHVXEVWLWXWH %LR2VV
*HLVWOLFK3KDUPD:ROKXVHQSwitzerland) covered with a
UHVRUEDEOH PHPEUDQH %LR*LGH Geistlich Pharma) in
all cases.
Immediate loading with provisional abutments and


resin crown was delivered for all cases in the subsequent
24 hours, given an insertion torque value greater than 30
1FP 'H¿QLWLYH UHVWRUDWLRQV LQ ]LUFRQLD ZHUH GHOLYHUHG
DIWHUDPLQLPXPRIPRQWKVKHDOLQJWLPHEHIRUHWKH¿UVW
removal (disconnection) of the provisional restoration.
Follow-up examination
7KH RXWFRPH YDULDEOHV HYDOXDWHG  WR  PRQWKV DIWHU
implant placement were:
1. Implant survival: evaluated based on the following
criteria: presence of the implant in the patient’s
mouth, absence of peri-implant radiolucency, no
recurrence or persistent peri-implant infection and no
complain of pain and of neuropathies or paraesthesia.
2.  3URVWKHVLV VXFFHVV GH¿QHG E\ WKH SUHVHQFH RI
functional prosthesis in patient’s mouth with no
mechanical complications.
3.  %XFFDOERQHDOWHUDWLRQVHYDOXDWHGZLWKDUDGLRORJLFDO
examination.
4.  %XFFDO VRIW WLVVXH DOWHUDWLRQV HYDOXDWHG ZLWK D
radiological examination.
7KH DERYH SDUDPHWHUV ZHUH HYDOXDWHG E\ WKH IROORZLQJ
methods:
Radiographic examination
 $OO&%&7VZHUHWDNHQZLWKWKHVDPHGHYLFH 3URPD[
3D Classic - Planmeca, Helsinki, Finland) before tooth
extraction and immediately after implant insertion in
RUGHU WR HYDOXDWH ERQH JUDIW SODFHPHQW 7KH GHYLFH KDG
WKHIROORZLQJVSHFL¿FWHFKQLFDOSDUDPHWHUV)LHOGRI9LHZ
RI[FPYR[HOVL]HRIPPDQH[SRVXUHVHWWLQJ

Table I. Variables for the Pink Esthetic Score evaluation according to Furhauser et al. (16).
Variables

0

1

2

Mesial papilla

shape vs reference Absent

Incomplete

Complete

Distal papilla

shape vs reference Absent

Incomplete

Complete

Level of soft-tissue

Level vs reference

Discrepancy >

Discrepancy 1- Discrepancy<

margin

tooth

2mm

2mm

1mm

Soft tissue contour

Natural, matching

Unnatural

Fairly natural

Natural

Obvious

Slight

None

reference tooth
Alveolar process

Alveolar process
deficiency
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RI  P$  N9 DQG D VFDQQLQJ WLPH RI  VHFRQGV
,QDGGLWLRQDIXUWKHU&%&7ZDVWDNHQWRPRQWKV
after implant insertion for other medical purposes, was
used in all cases where the anterior maxilla region was
visible. A dedicated software (Romexis, Planmeca) in
FRPELQDWLRQ ZLWK D KLJKUHVROXWLRQ VFUHHQ î
500 nits luminance) was used for measurements, which
were recorded in the central-alveolar cross-section slice.
 (DFK&%&7YROXPHZDVUHRULHQWHGDFFRUGLQJWRWKH
long axis of the implant, which was used as a reproducible
UHIHUHQFH IRU DYRLGLQJ LPDJH GLVWRUWLRQ 7KH FHQWUDO
implant cross section slice served for measurements.
7KHIROORZLQJSDUDPHWHUVZHUHPHDVXUHGRQWKH&%&7
- %RQH+HLJKW %+ 7KHYHUWLFDOKHLJKWIURPWKHLPSODQW
platform to the most coronal point of the buccal bone.
- %RQH&RQWDFW %& 7KHYHUWLFDOKHLJKWIURPWKHLPSODQW
SODWIRUPWRWKH¿UVWERQHWRLPSODQWFRQWDFWSRLQW
- %RQH:LGWK %: 7KHKRUL]RQWDOWKLFNQHVVRIWKHEXFFDO
ERQHPHDVXUHGDW %: DQGPP %: DSLFDOWRWKH
platform, respectively.
- 0XFRVDO +HLJKW 0+  7KH YHUWLFDO KHLJKW IURP WKH
implant platform to the marginal soft tissue level.
- 0XFRVDO:LGWK 0: 7KHKRUL]RQWDOWKLFNQHVVRIWKH
EXFFDOPXFRVDPHDVXUHGDW 0: DQGPP 0: 
apical to the platform, respectively.
 $OO SDUDPHWHUV ZHUH PHDVXUHG DW WKH &%&7
immediately after implant insertion and at the one taken at

the 12-16 months follow-up. Positive and negative values
RI %+ %& DQG 0+ LQGLFDWH ERQH OHYHOV FRURQDO DQG
apical to the implant platform, respectively. All distance
recordings were done with 0.01 mm precision.
PES index
In order to evaluate objectively the esthetic outcome of the
implant crowns at each of the scheduled stage, the PES index
was scored by a single operator and critically controlled by
WZRH[DPLQHUV 677: YLDGLJLWDOLPDJHV7KH3(6LQGH[
FRQVLVWHGRI¿YHSDUDPHWHUV 7DEOH ZLWKDPD[LPXPVFRUH
of 10, representing optimum esthetic outcome with respect to
WKHSHULLPSODQWVRIWWLVVXHFRQGLWLRQV7KHPLQLPXPYDOXH
for clinical acceptability was set to 6.
Statistical analysis
Descriptive statistical analysis was performed. Data were
synthesized using mean value and standard deviation for the
quantitative variables. Changes in marginal bone level and
soft tissue parameters, were evaluated using paired Student’s
7WHVW6WDWLVWLFDOVLJQL¿FDQFHZDVVHWDW3

5(68/76
Implant distribution was as follows: central
incisors (seven implants), lateral incisors (four
implants), canines (two implants), premolars (seven

Table IIa. Pre-operative intraoral clinical examination.

GB
12 Thick

8 Thin

KM, mm

FTCH, mm

CTCH, mm

PES, mm

4.25±1.50

9.00±1.79

9.23±2.35

6.75±1.75

GB: Gingival Biotype; KM: Width of Keratinized Mucosa; FTCH: Failing Tooth Crown Height;
CTCH: Contralateral Tooth Crown Height; PES: Pink Esthetic Score.


 IIb. Pre-operative three-dimensional evaluation of hard and soft tissue parameters.
Table
Failing Tooth
Contralateral
Tooth

BT1, mm
1.13±0.60

BT3, mm
1.26±0.93

BT5, mm
1.05±0.93

GW, mm
0.95±0.25

GH, mm
3.80±1.83

0.99±0.50

0.97±0.50

1.15±1.07

0.95±0.41

3.28±0.93

BT: Cortical Bone Thickness; GW: Gingival Width; GH: Gingival Height.
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implants).
Patients’ clinical and three-dimensional baseline
SDUDPHWHUV DUH VKRZQ LQ 7DEOH ,, D E ,PSODQW
survival was 100% as well as prosthesis success at
one-year follow-up.
 3(6 LQGH[ VFRUHV DUH VKRZQ LQ 7DEOH ,,, $
VWDWLVWLFDOO\VLJQL¿FDQWLPSURYHPHQWZDVUHJLVWHUHG
DW WKH RQH\HDU IROORZXS 7KUHHGLPHQVLRQDO
measurements of bone and soft tissue parameters
DUHVKRZQLQ7DEOH,9DE$VWDWLVWLFDOO\VLJQL¿FDQW
decrease of the vertical height from the implant
SODWIRUP WR WKH ¿UVW ERQH WR LPSODQW FRQWDFW %& 
was registered at the one-year follow-up.
 7ZRGLPHQVLRQDO PHDVXUHPHQWV RI ERQH

parameters for the 6-month and one year follow
XS DUH VKRZQ LQ7DEOH9$ VWDWLVWLFDOO\ VLJQL¿FDQW
difference was registered between the 6-month and
one-year follow-up for the mesial bone parameter,
with the results at one-year follow-up displaying a
lower bone height.
A clinical case is shown in Fig. 1, 2 as an example.
Fig. 1a, b illustrates the measurements of the hard
and soft tissue parameters at baseline and 1-year
IROORZXS UHVSHFWLYHO\ XVLQJ &%&7 )LJ D E
shows clinical buccal views of the same case, before
extraction and at 1-year follow-up, respectively.
7KH SUREH LQ )LJ D HYLGHQFHV WKH EXFFDO ERQH
dehiscence.

Table III. PES score changes in 1-year follow up.

pre-op, mm

1 year, mm

change, mm

p value

6.75±1.75

8.39±1.20

1.29±1.92

0.0005



Table IVa. Evaluation of 3D changes of bone parameters at 1-year follow up.



post-op, mm

1 Year, mm

Change, mm

P value

BH

2.28±3.82

1.25±0.91

1.09±4.10

0.45

BC

7.29±3.95

0.39±0.98

7.78±3.50

<0.01

BW0

2.27±1.35

1.71±1.11

0.81±1.25

0.06

BW2

2.52±1.30

1.94±0.93

0.62±0.97

0.06

BH: Bone Height; BC: Bone Contact; BW: Bone Width.












Table IVb. Evaluation of 3D changes of soft tissue parameters at 1-year follow up.

Post-op, mm

1 Year, mm

Change, mm

P value

MH

3.78±1.42

3.83±1.06

0.03±1.12

0.93

MW0

1.84±1.29

1.70±1.27

-0.03±1.79

0.95

MW2

1.75±0.65

1.71±1.23

-0.17±1.40

0.74

MH: Mucosal Height; MW: Mucosal Width.
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Table V. Evaluation of 2D changes of bone parameters in 6 months and 1-year follow up.



A

Post-op
(A)

6 Months
(B)

1 Year
(C)

Change
(A vs B)

Change
(A vs C)

Change
(B vs C)

Mesial,
mm

0.53±1.64

0.69±1.26

0.59±1.04

-0.19±0.98
(p=0.5)

-0.09±1.14
(p=0.88)

-0.16±0.34
p=0.04

Distal,
mm

0.67±2.05

0.52±0.90

0.63±1.18

-0.04±0.79
(p=0.54)

-0.13±1.00
(p=0.71)

0.08±0.74
p=0.59

B

Fig. 1. Measurements of the hard and soft tissue parameters at baseline (a) and 1-year follow-up (b), using CBCT;
BH=Bone Height (yellow vertical line: 1.60 mm in a, 1.05mm in b); BC=Bone Contact [light blue vertical line:
8.60mm in a, 1.05mm (coincident with BC) in b]; BW0=Bone Width at platform level (red horizontal line: 3.80mm
in a, not detectable in b); BW2= Bone Width 2mm apical to platform level (red horizontal line: 5.00mm in a,
1.65mm in b); MH=Mucosal height (purple vertical line: 5.40mm in a, 6.00mm in b); MW0=Mucosal width at
platform level (green diagonal line: 1.72mm in a, 5.44mm in b); MW2=Mucosal Width 2mm apical to platform
level (green diagonal line: 1.89mm in a, 5.30mm in b).

Journal of Biological Regulators & Homeostatic Agents

A

6 

B

Fig. 2. Clinical buccal views of the same case, a 49-year old non-smoker male patient. The left upper central incisor was
extracted for periodontal reason. (a) before extraction: the probe evidences the buccal bone dehiscence of 8mm; (b) after
1-year follow-up the soft tissue condition appears healthy. The PES was scored at 7.

DISCUSSION
 7KHRXWFRPHVRILPSODQWWUHDWPHQWLQWKHHVWKHWLF
areas such as anterior maxilla have dramatically
LPSURYHG LQ WKH ODVW ¿IWHHQ WR WZHQW\ \HDUV
parallel to the knowledge of tissue response and the
GHYHORSPHQW RI VSHFL¿F WHFKQLTXHV DQG PDWHULDOV
7KHDLPRIDFKLHYLQJDIXQFWLRQDOUHKDELOLWDWLRQZLWK
the best esthetic outcome possible, has encouraged
research in three areas: immediate post-extraction
implant insertion, immediate loading, and implant
design (17). Most of the studies agreed that there is a
higher risk of mucosal recession, in the range of 2030%, related to immediate implant placement when
FRPSDUHG WR RWKHU SURWRFROV   +RZHYHU JLYHQ
WKDW ZHOOGH¿QHG LQFOXVLRQ FULWHULD ZHUH QRW \HW
HVWDEOLVKHGDQ,7,&RQVHQVXV&RQIHUHQFHGHOLYHUHG
clear clinical guidelines in which strict inclusion
criteria were emphasized as one of the main factors
LQÀXHQFLQJWKHWUHDWPHQWRXWFRPH  
On the other hand, providing an initial provisional
restoration immediately after implant insertion,
LQWURGXFHVVLJQL¿FDQWDGYDQWDJHVLQWHUPVRIUHGXFLQJ
bone contour changes (20). All patients included in this
UHWURVSHFWLYHVWXG\KDGUHFHLYHGDGH¿QLWLYHUHVWRUDWLRQ
RQO\DIWHU¿YHPRQWKVRISURYLVLRQDOORDGLQJ

Another aspect that should be considered for the
overall success of an implant treatment is implant
design. It includes two components: macro-design,
referring to implants’ body and neck shape, thread
design, platform design, diameter and length, and
micro-design, referring to its surface properties.
Several studies have reported the advantage of the
conical body shape and nanoroughness structure
of implant surface (21), but very little evidence is
available regarding implant neck properties. Implant
neck is crucial for achieving primary stability and is
also in direct contact with the coronal portion of bone,
which is where loading forces are concentrated (22).
In all patients included in this study, a conical
implant design with an innovative triangular neck
shape was used (V3 implant, MIS). In a recent study
on animals, the V3 implant was compared with
another implant with the same body and surface
characteristics, but with a cylindrical neck shape.
7KH VWXG\ UHSRUWHG D EHWWHU SHULLPSODQW VRIW DQG
hard tissues health on the V3 implant, correlating
this result to the triangular neck shape of the implant
as the only parameter that differed from the other
implant involved in the study (23).
In another
clinical study, which used the same implant design,
VLJQL¿FDQWO\ OHVV ERQH ORVV ZDV HYLGHQFHG LQ WKLFN
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biotype cases when compared to thin or medium
biotype. However, two-dimensional radiographs
were used in that study, introducing an important
limitation in terms of accuracy (24).
In the present study, in addition to the twodimensional analysis, we added a three-dimensional
&%&7 HYDOXDWLRQ RI WKH ERQH DQG VRIW WLVVXH
SDUDPHWHUVDVWKHOLWHUDWXUHFRQ¿UPVWKHUHOLDELOLW\
RI&%&7LQVXFKDQDO\VLV  
 %DVHG RQ WKH UHVXOWV RI RXU WKUHHGLPHQVLRQDO
DQDO\VLVQRVLJQL¿FDQWGLIIHUHQFHZDVUHJLVWHUHGIRU
%RQH+HLJKW %+ DQG%RQH:LGWK %: LQDRQH
year. A slight vertical and horizontal bone loss in a
one year follow-up for an implant treatment protocol
LV D FRPPRQ FOLQLFDO ¿QGLQJ LQ HYHU\GD\ SUDFWLFH
EXW WKH IDFW WKDW WKH GLIIHUHQFH LV QRW VLJQL¿FDQW
when compared to baseline, supports this treatment
protocol as suitable even for esthetic areas like the
DQWHULRU PD[LOOD 2Q WKH RWKHU KDQG D VLJQL¿FDQW
UHGXFWLRQ ZDV VHHQ IRU WKH %RQH &RQWDFW %& 
SDUDPHWHU7KDWFDQEHH[SODLQHGZLWKWKHIDFWWKDW
WKH¿UVWERQHWRLPSODQWFRQWDFWSRLQWFDQEHVLWXDWHG
in a very apical position due to the irregular shape
of the post-extraction site. However, after bone
regeneration occurs, the alveolar socked is reshaped
and the bone to implant contact is relocated more
coronally, as can be seen in Fig. 1b.
 5HJDUGLQJ VRIW WLVVXH SDUDPHWHUV QR VLJQL¿FDQW
difference was registered for Gingival Height (GH)
DQG*LQJLYDO:LGWK *: LQWKHRQH\HDUIROORZXS
7KLVUHVXOWFRPELQHGZLWKDVLJQL¿FDQWO\LPSURYHG
PES score, indicates a favorable esthetic outcome
RI WKLV WUHDWPHQW DSSURDFK 7KH H[WHQW WR ZKLFK
implant neck triangular shape affected this outcome
LV GLI¿FXOW WR TXDQWLI\ 7KH WULDQJXODU VKDSH RI WKH
neck, with one side of the triangular collar facing the
cortical bone, is believed to favor bone regeneration
by providing more space between implant and
cortical bone for the bone graft material to be placed
DQGIRUWKHEORRGÀRZDFFXPXODWLRQ
 /DVWO\ DQ DWWHPSW ZDV PDGH LQ RUGHU WR ¿QG D
correlation between the vertical mucosal height and
the level of bone and soft tissue loss. However, all
patients included in our study, except one, had a thick
PXFRVDO KHLJKW ! PP  DQG QR VXFK FRUUHODWLRQ
could be done.

In the present retrospective study, the combination
of immediate implant placement after tooth extraction
and a triangular shaped implant neck resulted in good
results in terms of bone and soft tissue preservation
as well as aesthetics. Consequently, such treatment
protocol could be suitable even for areas with a high
aesthetic demand, such as anterior maxilla. Further
studies are encouraged with a larger sample size, and
with a possible correlation between vertical mucosal
height and bone and soft tissue loss.
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